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In 2018, the American Society of Clinical Oncology (ASCO)
published its geriatric oncology guidelines, calling for the
implementation of the geriatric assessment (GA) for all
older adults with cancer [1]. However, although high-quality
data supports the use of the GA to identify geriatric syn-
dromes and to predict mortality and chemotherapy toxicity,
evidence supporting the implementation of GA-guided pro-
cesses for informing cancer treatment is moderate and
mostly based on expert consensus [1].

The GA is a multidisciplinary evaluation of an older adult’s
functional, psychosocial, physical, and cognitive abilities, includ-
ing comorbidities and medication use, and has been used by
geriatricians since the 1950s. Although GA-guided interventions
are effective for improving survival and functional status in sev-
eral scenarios [2], there is a lack of information regarding the
effects of GA-guided care on traditional “hard” oncological out-
comes, such as overall survival (OS), treatment toxicity, or qual-
ity of life (QoL) [3]. Fortunately, four randomized clinical trials
(RCT) presented at the 2020 ASCO Annual Meeting have pro-
vided new evidence showing that the implementation of GA-
guided interventions for older adults with cancer can in fact
lead to improvements in QoL and decreased treatment toxicity,
without compromising survival (Table 1) [4–6]. These RCTs rep-
resent a giant leap forward for geriatric oncology, because they
provide a strong foundation that will allow for GA-guided inter-
ventions to become the standard of care for all older adults
with cancer.

In the GAP-70 cluster RCT, investigators from the Univer-
sity of Rochester analyzed the effect of providing GA-guided
recommendations to oncologists working in community prac-
tices [4]. Forty-one practices were randomized to the GA
intervention or to usual oncologist-directed care alone. All
patients were aged ≥70 years and had advanced cancers
(stages III or IV) plus a geriatric deficit or syndrome. Although
all patients underwent a GA at baseline, the GA results and a
set of GA-guided recommendations were provided only to
oncologists and patients in the practices randomized to the
intervention arm. The primary aim of GAP-70 was treatment-

related toxicity, whereas a key secondary aim was 6-month
OS. Of the 718 included patients, 349 were treated in prac-
tices randomized to the intervention arm, and 369 were
treated in practices allocated to usual care. Patients in the GA
intervention arm were more likely to have gastrointestinal
malignancies, and approximately 10% did not receive chemo-
therapy. Importantly, the patient population included in GAP-
70 was mostly vulnerable or frail, with more than half having
limitations in functional status. For the primary outcome of
grade 3–5 toxicity, the intervention arm had an absolute
reduction of 20% when compared with the usual care arm
(50% vs. 71%, risk ratio, 0.74; p < .01). A potential explanation
for this is that patients in the intervention arm were signifi-
cantly more likely to receive a reduced dose of chemotherapy
at cycle 1 (49% vs. 35%, p = .016). However, despite dose
reductions, no differences in 6-month OS were observed
(71% vs. 74%, p = .33), meaning that the GA intervention led
to a reduction in toxicity without affecting survival.

The GAIN RCT studied the effect of a multidisciplinary
team (MDT) GA-guided intervention on the outcomes of
patients with solid tumors treated at a single cancer center
in southern California [5]. In GAIN, patients aged ≥65 years
with solid tumors (any stage) starting a new line of chemo-
therapy were randomized 2:1 to the MDT GA intervention
or to usual oncologist-guided care. Patients in the interven-
tion arm underwent a GA that was then reviewed by the
MDT, which implemented tailored interventions. In the
usual care arm, the treating oncologist received the GA
results, but no interventions were implemented. As in GAP-
70, GAIN’s primary aim was treatment-related toxicity,
whereas secondary aims included advance directive
(AD) completion and resource use (emergency department
[ED] visits and hospitalizations). Six-hundred and twenty
patients were included, of which 413 were randomized to
the intervention arm and 207 to the control arm. Most
patients had advanced cancer, and approximately half had
impairments in activities of daily living. GAIN was a positive
trial, because grade 3–5 chemotherapy toxicity was reduced
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by 10% in the intervention arm compared with the usual
care arm (50% vs. 60%, p = .02). GAIN also showed an
increase in AD completion for patients randomized to the
intervention (70% vs. 59%, p < .01). However, no differences
between arms were found for hospitalizations or ED visits.
Survival outcomes are awaited.

The third trial was INTEGERATE, which investigated the
effect of geriatrician-oncologist comanagement on the QoL
of older adults with solid tumors or lymphoma starting a
new treatment line (including targeted therapy) [6].
Patients aged ≥70 years treated at three Australian hospi-
tals were randomized in a 1:1 fashion to an integrated
onco-geriatric care intervention or to usual care. Patients in
the intervention arm got a GA followed by standardized
personalized interventions and referrals, including support-
ive care information, encouragement of physical activity,
management of comorbidities, medication reconciliation,
and advance care planning. Meanwhile, patients in the con-
trol arm were managed by their treating oncologist without
input from geriatrics. In contrast with both GAIN and GAP-
70, INTEGERATE’s main outcome was QoL measured using
the Elderly Functional Index (ELFI), which was developed

and validated by the authors [7]. Additional outcomes
included health care use, treatment delivery, and survival.
One-hundred and fifty-four patients were included, of
whom 76 were randomized to the intervention arm and
78 were randomized to the control arm. Almost a third of
patients in both arms had advanced lung cancer, and the
intent of treatment was palliative in 67%. At 24 weeks
follow-up, patients in the intervention arm had better ELFI
QoL scores than those in the usual care arm (73.1 vs. 64.6,
p = .04). Interestingly, patients in the control arm had a
large decline in QoL during the first 3 months after the start
of treatment. In contrast with GAIN, INTEGERATE showed a
deep decline in health care use in the intervention arm (RR,
0.61 for ED visits and RR, 0.59 for unplanned hospitalizations).

Finally, Qian et al. studied the effect of a perioperative
geriatric intervention on the surgical outcomes of older
patients with gastrointestinal cancer [8]. Patients aged
≥65 years who were scheduled for surgery at Massachu-
setts General Hospital were randomized in a 1:1 fashion to
a geriatrician-led intervention (including management of
nutrition, comorbidity, psychological issues, functional sta-
tus, polypharmacy, postoperative complications, delirium

Table 1. Summary of randomized controlled trials of geriatric assessment-guided care presented at the 2020 ASCO Annual
Meeting

Reference Interventions Setting Patients Outcomes

GAIN Li et al.
[5]

Intervention group:
multidisciplinary GA-
based interventions
(physical therapy,
nutrition, advanced care
planning, occupational
therapy, medication
reconciliation, referrals
for comorbidity care)
Usual care group: GA
provided to treating
oncologist but no
interventions offered

Single cancer center in
the U.S. with availability
of multidisciplinary team
with geriatric expertise

n = 600
Inclusion criteria: age ≥65,
any functional status,
solid tumors, all stages,
starting chemotherapy

Decreased incidence of
severe chemotherapy
toxicity (50% vs. 60%,
p = .02). Increased
advance directive
completion (24% vs. 10%,
p < .01)

GAP-70
Mohile et al.
[4]

Intervention group:
GA-based recommendations
sent to treating oncologists
Usual care group: No
summary provided to
treating oncologists,
patients treated according
to standard of care

41 community practice
sites in the U.S.
Geriatricians unavailable
at the practice sites.

n = 41 centers (718
patients)
Inclusion criteria: age >70,
≥1 impaired GA domain,
incurable solid tumors or
lymphoma, starting new
treatment

Decreased incidence of
severe chemotherapy
toxicity (50% vs. 71%,
p < .01). No differences in
6-month survival

INTEGERATE
Soo et al.
[6]

Intervention group:
patients were comanaged
by a geriatrician during
oncological treatment.
Usual care group: Care
directed by oncologist
alone

Three Australian cancer
centers with availability of
geriatricians

n = 154
Inclusion criteria: age ≥70,
solid tumors and
lymphoma, candidates for
systemic therapy

Quality of life better in
the intervention group at
6 months. Reduced
hospitalizations (41% less)
and emergency room
visits (39% less)

Qian et al.
[8]

Intervention group:
perioperative geriatric
interventions
multidisciplinary GA-
based interventions.
Usual care group: GA
provided to treating
oncologist but no
interventions offered

Single cancer center in
the U.S. with availability
of multidisciplinary team
with geriatric expertise

n = 160
Inclusion criteria: age ≥65,
undergoing surgery for GI
cancer, any functional
status, all stages

Per-protocol analysis:
decreased hospital stay
(8.2 vs. 7.3 days, p = .02);
decreased ICU admissions
(32% vs. 13%, p = .05). No
differences in ITT analysis

Abbreviations: ASCO, American Society of Clinical Oncology; GA, geriatric assessment; GI, gastrointestinal; ICU, intensive care unit; ITT,
intention-to-treat
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prevention, and discharge planning) or usual care alone.
The study’s main outcome was hospital length of stay
(LOS), whereas secondary outcomes were intensive care
unit (ICU) use, readmissions, and various patient-reported
outcomes (symptoms and QoL). One-hundred and sixty
patients were enrolled, of whom 82 were randomized to
the intervention and 78 to the control arm. Importantly,
only 30 patients allocated to the geriatric intervention went
on to receive it as stated in the protocol. The median age
was 72 years, and half of the patients in both arms had
pancreatic cancer. In the intention-to-treat population, no
differences were found in LOS, ICU use, or readmissions
between arms. However, patients who received the full
geriatric intervention had reduced LOS (8.2 vs. 5.9 days,
p = .02), were less likely to be admitted to the ICU (32% vs.
13%, p = .049), and had an improvement in symptoms at
60 days. This trial highlights the challenges of implementing
complex multicomponent interventions in the busy and highly
dynamic perioperative scenario, even in a center with a large
availability of specialized personnel and resources.

Although the four studies used different geriatric oncol-
ogy models of care, they all showed that GA-guided inter-
ventions improve key outcomes for older patients with
cancer. This level 1 evidence shows that GA-directed inter-
ventions can provide benefits to patients across various set-
tings with differing resources and infrastructure (Fig. 1) [9].
In addition, although all studies used different measure-
ments and tools to assess patients, the types of findings,
interventions, and outcomes were similar. This might be
related to the fact that all of the used assessments measure
cumulative deficits on broad geriatric domains, which in
turn represent a measurement of frailty [10]. An important
finding, which was particularly notable in the GAP-70 trial,
was that although patients who received GA-guided care
were less likely to get full-dose chemotherapy, this did not
have a detrimental effect on OS [4]. This mimics the results
of disease-specific chemotherapy RCT in geriatric oncology,
such as ESOGIA in non-small cell lung cancer or GO2 in gas-
tric cancer, which have shown that reduced dosing, or even

omission of systemic treatment, may lead to reduced toxic-
ity without compromising survival [11, 12]. As with all RCT
of complex multicomponent interventions, it will be difficult
to understand which specific component influenced out-
comes the most, and we will have to wait for publication of
the full results to have a better understanding of this issue.

It is probable that these studies will have an effect on
geriatric oncology, similar to the effect that the publication
of the seminal study by Temel et al. had on supportive and
palliative care [13], and lead to an earlier integration of spe-
cialists with geriatric expertise into cancer care teams or
training of oncologists to perform the GA. However, as we
discuss these very relevant results, we should also keep in
mind that there are still many barriers to the large-scale imple-
mentation of geriatric oncology care, including health care
system-level organizational issues, lack of time, limited
staffing, lack of training and familiarity with available tools,
and unclear reimbursement rules [14, 15]. So, just as with sup-
portive and palliative care, there is significant risk that despite
growing evidence of its effectiveness, GA-guided care could
fail to translate into improved outcomes for most older adults
with cancer because of a lack of widespread integration into
daily practice [16]. This represents both a challenge and an
opportunity for researchers in geriatric oncology, who should
strive to design robust studies aimed at establishing the best
strategies for the implementation of GA-guided care and geri-
atric interventions in everyday clinical practice across multiple
settings with differing availability of resources.

Without a doubt, the 2020 ASCO Annual Meeting repre-
sented a leap forward for the science of geriatric oncology.
We now have strong, high-quality, level 1 evidence
supporting the implementation of GA-guided processes for
informing cancer treatment across diverse settings and dif-
ferent models of care. The next step must now be to trans-
late this scientific evidence into global practice, policy, and
population health in order to achieve the dream of the late
Dr. Arti Hurria: “that one day, all older adults with cancer
will receive personalized tailored care, utilizing evidence-
based medicine with a multidisciplinary approach.”

Figure 1. Potential for the implementation of the findings from the four randomized clinical trials into diverse geriatric oncology
models of care.
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